Control and performance:

· control instruments:  EADI and the RPM indicators

· performance instruments:  MSI, ALTM & RA/VSI
· navigation instruments:  EHSI
· steps for control of performance flying: establish, trim, crosscheck & adjust
· EADI  and ar erpm  indicators are control instruments.

· Refer to the performance instruments during the crosscheck step of control of performance flying.

Steep turns:

· 45 deg AOB & various airspeeds, not specified (160, 200 & 230)

· rollout 10 deg prior to desired heading

Unusual attitude recovery: 

· 45 deg AOB

· 25 deg nose up to 20 deg nose down pitch attitude

· airspeed between 130 KIAS and 270 KIAS (not specified)

· above 5000ft AGL

· MCT power maximum 

· RCR, check performance and standby instruments to confirm 

· eliminating bank in a dive aids in pitch control; use of bank in a climb aids in pitch control

· do not exceed 45 degrees during recovery

Vertical “S”

· 160 KIAS & normally use 1000’ block and 1000 fpm rate of climb descent

· “A”  - a series of rate of climbs and descents accomplished on of constant heading
· “B”  -  the same as the Alpha except a constant AOB is maintained (normally 30 deg )

· “C”  -  the same as “B” except direction of turn is changed at beginning of each descent
· “D”  -  same as “D” except direction of turn is changed with each change of vertical direction

· only restriction – 160 KIAS

· Vertical “S” maneuvers may be initiated with a climb or dissent.

· The vertical S Charlie the same as the vertical S bravo except that the direction of turn is reversed at beginning of each descent. 

VHF Omni-Directional Range (VOR):

· H - above 18,000 feet;  L - below 18,000 feet;  T - terminal area

DME:

·  paired pulses are sent between receiver and ground station; timing translated to slat range distance in NM; line of site limited ( accurate to 199 NM); normally paired with a man-made providing course guidance i.e. VOR / DME; paired frequencies so VOR always has same DME

Tactical Air Navigation (TACAN):

· UHF Omni-directional NAVAID w/ built-in DME; acts like a combined VOR/DME station; line of site limited (accurate to 200 NM); 126 channels w/ y & x suffix results in 252 available freqs.

· Morse code ID every 30 seconds; limitation-CAN NOT hold directly over a TACAN

VORTAC:

· single facility providing both VOR & TACAN functions, VOR azimuth, TACAN azimuth & TACAN distance

· considered unified NAVAID

· transmits ID for both VOR and TACAN but interlocked using same three letter Morse code; is the most common NAVAID used in the enroute structure

NDB:

· non-directional signal & does not transmit radial information; bearing pointer points towards the strength of the signal; not line of site limited; range a factor of signal strength

· ID - continuous two or three letter Morse code

· susceptible to interference: lightning, precipitation and night effect

GPS:

· three-dimensional position; minimum of 3 satellites & an accurate altimeter setting or 4 satellites are necessary for GPS navigation

Maintaining a course with NAVAIDS:

· tune, identify & monitor. Set the course in the active course display

station passage:

· VOR - first positive “FROM” indication on the TO/FROM indicator

· TACAN - Range indicator stops decreasing

· NDB - bearing pointer passes 90 degrees to the inbound crse. If holding at an NDB, use the bearing pointer movement through the 45 degree index for subsequent station passage.

· The VOR transmits course/radial information only.

· TACAN station passage is determined when the range indicator stops decreasing.

RMI only course intercepts:

· inbound course intercepts (30 deg)  “course to the head and beyond” or “ push the head”

· outbound course intercepts (45 deg) “tail to the course and beyond” or “pull the tail”
· outbound immediately after station passage - turn to parallel then pull the tail number of degrees off course

EHSI Course intercepts:

· Inbound - turned towards LDB so course arrow is in top half of case. Rollout with the bearing pointer between upper lubber line and head of course arrow ( Crse arrow 30 deg from lubber line)

· Outbound - turn toward LDB so course arrow is in top half of case. Rollout with head of course arrow at 45 degree index

· Outbound after station passage -  turn to parallel outbound course.  Turn toward LDB to set intercept angle equal to number of degrees off course.

ARC LEAD POINTS: 

· TR (turn radius) = NM / MIN –2 or (IMN x 10) –2

· Example:  Your TAS is 240K.  Find TR.  240 TAS/60 = 4 NM/MIN

TR = 4 NM / MIN –2 = 2 NM leadpoint

· Example:  Your IMN is 0.5  Find TR

TR  =  (0.5 x 10)  – 2  =  3 NM leadpoint

*******************************************************************************
·     60 x TR         =    Radials of Lead

ARC (DME)

· Example:  You are flying the 40 DME ARC at 300 KTAS.  You are to intercept the 050  radial outbound.  What is your lead radial?

300 TAS  =  5 NM / MIN    5 – 2 = 3 NM

                                                 60         

                                            60  x  3 NM  TR   =   4.5 deg leadpoint (round up to 5,  turn passing 055 radial)

                                                  40 DME           

· Correcting to ARC:

· displace the bearing pointer 5 deg below the index for every half mile inside the arc.

· Displace the bearing pointer 10 deg above the index for each half mile outside the arc.

· Maintain arc: constant bank angle  or  short straight legs

· intercept radial from arc: determine lead point, turn that lead, rollout, radial or with proper intercept.

· FIX TO FIX:  

· select the proper NAVAID for both the bearing pointer and the course arrow 

· set the desired radial in the active course display

· turn to a heading between the head of the bearing pointer and the head of the course arrow

· if the fixes the same distance as your current position turn halfway in between

· if the fix is closer to the station, rollout closer to the head of the bearing pointer

· if the fixes farther from the station, rollout closer to the head of the course arrow

Lesson Test:

· A TACAN transmits azimuth in range information.

· VOR station passage is determined when the TO –  FROM indicator makes the first positive change to FROM.

· Initial station passage for an NDB is determined when the bearing pointer passes 90 deg to the inbound course.  

· When intercepting and NDB inbound course the minimum intercept angle must be larger than the number of degrees off course not to exceed 90 degrees.

· The first turn for an outbound intercept immediately after station passage should be to a heading that will parallel the outbound course.

· When intercepting an outbound course immediately after station passage and after turning to the parallel course establish an intercept equal to the number of degrees off course.

· The initial turn for a fix-to-fix should be to a heading between the head of the bearing pointer and head of the course arrow.

· When determining the scale for your fix to fix problem, always use the greatest distance for the outside of the compass card.

